The aim of this study was to compare the clinical results of plasmakinetic resection of the prostate (PRP) with standard transurethral resection (TUR) of the prostate (TURP). A total of 240 patients (mean age 63.5; age range 52-90 years), with symptomatic benign prostatic hyperplasia were randomized into two groups and treated with two different techniques (TURP and PRP). We evaluated pre-operative, per-operative and post-operative (first and 12th months) findings of all patients. The mean catheterization time was 3 and 4.5 days in the PRP and standard TURP groups, respectively (Po0.001). We observed the improvements in maximum flow rates in PRP group were significantly higher than TURP group (Po0.001). TUR of the prostate using plasmakinetic energy seems to be a promising treatment alternative to conventional TURP. It has the advantages of low intraoperative and post-operative complications, short convalescence, excellent intraoperative hemostasis, absence of fluid absorption and TUR syndrome.
Introduction
Transurethral resection of the prostate (TURP) have still been accepted as a gold standard therapeutic modality for patients with bladder outlet obstruction symptoms induced by benign prostatic hyperplasia (BPH). The TURP-associated morbidity rates has been reported to be as high as 18%, including bleeding, transurethral resection (TUR) syndrome, bladder neck stricture formation and sexual dysfunction. 1, 2 This high morbidity rates force the investigators to search novel techniques which have lower morbidity and which are also less invasive modalities for the surgical treatment of BPH.
Plasmakinetic resection of the prostate (PRP) is one of the newly developed treatment option for BPH. The plasmakinetic system enables the vaporization or resection of tissue by the creation of an ionized plasma corona, using an axipolar electrode and electro-conductive solutions. 3 Active and return electrodes of the loop bent in the same axis. This bipolar system enables the use of normal saline as irrigation instead of hyponatremic glycine or mannitol solutions, thus, avoids the risk of TUR syndrome.
In this prospective randomized study, we compared the bipolar PRP with standard monopolar TURP in terms of efficacy parameters and complications.
Patients and methods

Patients
From April 2003 to March 2005, 240 men with BPHrelated lower urinary tract symptoms were included this study and randomized into two groups. Patient selection criteria were benign prostatic enlargement with moderate or severe lower urinary tract symptoms (International Prostate Symptom Score (I-PSS) score X18) or a significant post-void residual volume (450 ml). The exclusion criteria were documented or suspected prostate cancer, previous prostatic surgery, urethral stricture or neurogenic bladder disorders. Patient's age ranged from 52-90 (mean 68.5) years in the PRP group (n ¼ 120) and 68-74 (mean 67.4) years in the TURP (n ¼ 120) group.
After obtaining a detailed history of the symptoms, physical examination including digital rectal examination, uroflowmetry, post-void residual volume estimation, transrectal ultrasonography, urinalysis and routine blood analysis were carried out in all patients and urodynamic evaluation were also performed when needed. Additionally, all patients have been evaluated with respect to sexual functions both before and after the procedure by making an interview with International Erectile Dysfunction Group criteria. Patient's baseline characteristics were summarized in Table 1 .
Operative time, peri-and post-operative irrigation volume, duration of catheterization, time to discharge and post-operative complications up to 12 months were documented in detail.
I-PSS, quality of life (QOL) score and maximum flow rate (Q max ) analyses were assessed preoperatively and first and 12th months after the procedures. Statistical significance of the data obtained was carried out by using Wilcoxon rank test and Friedman test. Data were presented as the mean7s.d.
Equipment and technique
All operations were performed under spinal or general anesthesia. TURPs were carried out by using a 26-Fr continuous flow resectoscope and standard loop electrode. Glycine 5% was used as an irrigation fluid. A monopolar electrocautery system (Valleylab Force EX) was used with power settings of 80 W for coagulation and 120 W for cutting.
PRP was carried out by using a 27-Fr continuous flow resectoscope and Plasma Sect electrode. The plasmakinetic generator (Gyrus Medical, UK) is designed with a 200 W capability (for 160 O), and the radiofrequency range is 320-450 kHz and voltage range is 254-350 V. The ratio of the respective electrical contact areas of the return to active electrode tip also determines performance. A large ratio produces high power densities and laser-like tissue vaporization. A medium ratio offers various degrees of vaporization with coagulation performance, as higher output power controls from the generator permit desiccation. A low ratio provides true desiccation, because larger currents can flow trough the saline to produce rapid, predictable and controlled evaluation in tissue temperature. 4 PRP was performed by a method similar to standard TURP. Isotonic saline solution was used for irrigation fluid during the procedure. A 22-Fr 3-way Foley catheter was inserted at the end of the each procedure and continuous saline irrigation was continued until the urine was completely clear. All catheters have been removed as soon as the hematuria ceased without irrigation. Patients were discharged after they micturated without trouble.
Results
According to follow-up criteria such as operative time, intraoperative and post-operative irrigation volumes, duration of post-operative irrigation, duration of catheterization and time to discharge are presented in Table 2 . Intraoperative and post-operative irrigation volumes, duration of catheterization, operation time and time to discharge were significantly lower in PRP group (Po0.001).
Intraoperative and post-operative complications are presented in Table 3 . Urethral injury and meatal strictures were seen more frequent in PRP group. Urethral injury was seen in three patients in the PRP group. These injuries occurred at the first entrance with the 27-Fr resectoscope. The nature of these injuries were partial rupture of the bulbo-membranous urethra. We performed urethral catheterization over a guide wire and the operation of these patients was postponed 7-10 days. Electrolyte imbalance and TUR syndrome did not occur in any patient in the early post-operative period. Additionally, none of the patients did reveal circulatory overload and subsequent heart failure during the operation and early post-operative period. The bleeding requiring transfusion and clot retention was significantly lower in PRP group (Po0.001) ( Table 3) . In TURP group, five patients were re-operated, because of active bleeding in three patients, urethral stricture in one patient and bladder neck contracture in one patient. Table 4 shows I-PSS, QOL scores and Q max in the preoperative and postoperative first and 12th months in the TURP and PRP groups. Baseline values of I-PSS, QOL and Q max values were comparatively evaluated with the Plasmakinetic resection of the prostate S Erturhan et al data obtained first and 12th months in both groups. There were no significant differences between PRP and TURP groups with respect to I-PSS and QOL scores on first and 12 months after treatment (P ¼ 0.083), but significant difference was observed among Q max values demonstrating higher maximal flow rates in PRP group (Po0.001).
We did not find significant differences between preoperative and post-operative sexual functions.
Discussion
PRP is a novel surgical technique that uses bipolar energy for vaporization and/or resection for resolving symptomatic infravesical obstruction owing to BPH. Plasmakinetic technology creates an ionized plasma corona using an axipolar electrode and electroconductive solution. 3 The technique is similar to that of monopolar conventional TURP, but provides less bleeding and better field of view related to same time resection and coagulation. 4 This technique brings some advantages related to using of saline solution less appears cardiovascular overload and TUR syndrome. Irrigation fluids were accused for complications and explained as some of the irrigation fluid inevitably enters the circulation in via opened blood vessels or periprostatic extravasation. Glycine solution absorbed in this way is thought to be responsible for the TUR syndrome and hyperammonemia, where gross hyponatremia is clinically manifest within a few hours. This condition is especially important for patients who have cardiovascular problems and been the oldest age. Using saline as irrigation fluid during resection and vaporization prevents aforementioned complication in the PRP. 5 A successful outcome for the patient with prostatic pathologies needs removal enough tissue, for this purpose, better visual conditions must be provided. This system enables resection of the tissue and controls the bleeding in same time. The coagulation mode can be used to control all the bleeding points accurately and with minimal bleeding better visual conditions can be provided. In the light of our experience, there was minimal intraoperative bleeding and the view of field was better.
Operative time, intraoperative and post-operative irrigation volumes, duration of catheterization and time to discharge was statistically significant shorter in PRP group than TURP group (Po0.001).
Our results showed PRP was a safe method with a few aspects. Complications rate owing to operative technique have been among 2-4% which were observed especially in learning curve such as capsula perforation, urethral injury (mainly owing to using 27-Fr sheath). Nuhoglu et al. 6 was also stated that the diameter of the PRP resectoscope might increase the urethral and meatal stenosis owing to urethral trauma. Bleeding requiring transfusion was observed in only one patient in the early post-operative period. Clot retention and urinary retention appeared in four patients and these patients were treated by saline irrigation and observation. We did not observe TUR syndrome and re-operation in PRP groups.
The I-PSS and QOL scores of the patients showed significant improvements at the first and 12th months postoperatively. Evaluation of the I-PSS scores revealed improvement in I-PSS score as 77% on first month and 81% on 12th months. In the other study related with these parameters, Seckiner et al. 5 was found these values for I-PSS and QOL score, 64 and 60%, respectively at postoperative 12th month. The authors found comparable post-operative results to those obtained with standard TURP. de Sio et al. 7 stated that PRP showed comparable peri-operative results to those obtained with standard TURP, but with more favorable post-operative outcomes. In our study, we did not find any statistically significant differences in I-PSS and QOL scores between PRP and TURP groups (P ¼ 0.083), but both methods showed clear difference between pre-and post-operative I-PSS and QOL score (Po0.001). We believe that symptom score is subjective evaluation and data obtained from results of TURP method in the literature demonstrated variable difference before and after the operation in these scale.
In conclusion, TUR of the prostate using plasmakinetic energy with shorter catheterization and hospitalization times seems to be a promising treatment alternative to conventional TURP. It has the advantages of low intraoperative and post-operative complications, short convalescence, excellent intraoperative hemostasis, absence of fluid absorption and TUR syndrome. It is also easy to learn the application for who have been using standard TURP. Plasmakinetic resection of the prostate S Erturhan et al
